The hemoglobins of Artemia salina. IV. A model for genetic control of hemoglobin 1, hemoglobin 2, and hemoglobin X.
Two loci account for all genetic variation resulting in difference in electrophoretic mobility in three hemoglobins (Hb1, Hb2, and HbX) in the hemolymph of the brine shrimp. Four alpha alleles and nine beta alleles have been studied. In shrimps of all genotypes and in electrophoresis in media with varying degrees of molecular sieving, Hb2 is approximately equidistant from Hb1 and HbX. A shrimp heterozygous at both loci has a three-banded Hb1, a four-banded Hb2, and a three-banded BbX. We conclude that Hb2 contains n alpha-polypeptides and n beta-polypeptides. Hb1 contains 2n alpha-polypeptides. HbX contains 2n beta-polypeptides. During electrophoresis, the three native hemoglobins undergo reversible dissociation to n subunits. Subunits with the same charge reassemble to migrate as molecules of the same size as the native molecules. Although there is no evidence for an additional polypeptide in the three hemoglobins, we cannot exclude such a possibility. If it exists, it is under three constraints: (1) it must be present in equal amounts in each of the three hemoglobins; (2) it must have the same molecular weight as the alpha- and beta-polypeptides; and (3) it must be free of genetic variation (detectable by electrophoresis).